Various records of A. simplex Carter, 1879 from the Atlantic are assigned to three new species of the sponge genus Asteropus
Introduction
Topsent (1898) erected the family Coppatiidae (replacing Epipolasidae Solías, 1888, which does not fulfill the requirement for family names; the name Epipolasidae was never fixed by application of a type genus name -Article 35, ICZN), for sponges belonging to rather distinct lineages: Top- sentia Berg, 1899 (as Anisoxya Topsent, 1898) and
Bijdragen tot de Dierkunde, 62 (1) 3-19 (1992) SPB Academie Publishing bv, The Hague specimens share a previously unknown complement of trichodragmata, linking them to the genus Holoxea Topsent, 1892 and focussing our attention on distinction among genera in the family to which Asteropus is usually attributed. A further purpose of this paper is to contribute to the discussion of the classification of this group. A brief historical survey is necessary to outline the problem.
Examination of several western Atlantic specimens recorded as Asteropus simplex Carter, 1879 Schmidt, 1862) , and Paracordyla Hallmann, 1912 (= Scolopes Solías, 1888) . This assemblage has not been accepted as one of monophyletic origin by modern authors due to major differences in skeletal arrangement, as well as distinct spicule types, habit, and chemical constituents.
However, there is a group of genera currently accepted by some authors (e.g. Bergquist, 1968 ) as comprising the Coppatiidae. They share a spicular complement of diactinal megascleres arranged in a confused/radial choanosomal pattern and asterose microscleres. The ectosomal skeleton is a tangential layer of megascleres (as opposed to the tangential microscleres found in certain astrophorid genera like Penares Gray, 1867 and Erylus Gray, 1867) .
This group includes the genera Jaspis Gray, 1867, Asteropus Solías, 1888, Holoxea Topsent, 1892, Melophlus Thiele, 1899, and Lamellomorpha Bergquist, 1968 . In this group, Neamphius De Laubenfels, 1953 also seems to fit, although this is unconfirmed due to its possession of amphiasters. The
Coppatiidae are here considered to be close to the Astrophorida, based on the observation that reduced radiality, rarity/absence of triaenes, and presence of tangential microxea is also found in some Astrophorida of the family Ancorinidae. A similar point of view, though much reduced in scope, was expressed by Burton & Rao (1932) , Bergquist (1968) and Bergquist & Hartman (1969) .
The family allocation of Asteropus in the Coppatiidae was formally challenged by Dendy (1916a) and, more recently, also by Van Soest & Stentoft (1988) . Bergquist (pers. comm.) (Muricy, 1989; Muricy et al., 1991, recorded microscopic study were made according to methods described by Riitzler (1978) . SEM preparations of spicules were made as described by Buizer & Van Soest (1977) . "In toto" SEM preparations were treated with 20% HNOj for 3-12 h, after which they were coated with a thin layer of gold.
Systematic descriptions
Genus Asteropus Solías, 1888 Spicules (see Fig. 1 Asteropus syringiferus Van Soest & Stentoft, 1988 Asteropus vasiformis sp. n. Spicules (see Fig. 2 a-e and Pl. II A-D; measurements in Table II) :
Megascleres: Oxeas 1 (Fig. 2 b) Trichodragmata (Fig. 2 e) Asteropus vasiformis sp. n. (see below; Table II) is closest to A. niger sp. n. on account of its two categories of oxeas -the larger one attaining a huge size large oxyasters, and deep-water habitat. Both species are considered to be distinct on the basis of the much smaller size of the smaller category of oxeas in the latter, its densely rayed sanidasters, and its massive shape (as opposed to cup shape in A. vasiformis sp. n.).
Asteropus syringiferus Van Soest & Stentoft, 1988 Asteropus syringiferus Van Soest & Stentoft, 1988: Van Soest & Stentoft, 1988 ) are abundant throughout the sponge.
Spicules (see Table II Remarks. -The spicule sizes of this species are close to those of A. brasiliensis sp. n. However, the remarkably different habit and habitat, the irregular shape of the trichodragmata, and the spines confined to the distal half of the rays of the oxyasters are here considered strong evidence for differentiating these species.
Asteropus vasiformis sp. n.
( Fig. 3 light brown at the rim and inner side, and dark purple at the outer side but this is probably not the proper live colouration.
Skeleton: The ectosomal skeleton is made up of a loose layer of tangential oxeas carrying abundant sanidasters and some trichodragmata. These oxeas are smaller than the choanosomal ones, as demonstrated by a bimodal size frequency distribution.
The choanosomal skeleton has a radial architecture of huge oxeas which often protrude beyond the surface. Oxyasters become abruptly abundant 3 mm beneath the surface.
Spicules (see Fig. 3 a-e and Pl. II E-G; measurements in Table II) :
Megascleres: Oxeas 1 (Fig. 3 b) (Fig. 3 a) fusiform, slender or robust, tapering gradually; slightly curved; length 1750-2225-2805 (5=229), width 51.8-86.8 /xm (« = 55).
Microscleres: sanidasters (Fig. 3 d; Pl. II E-F) spined all over; largest spines at end of rays; rays up to 14; length 7.5-22 /xm (« = 20). Oxyasters (Fig. 3 c; Pl. II G) large; extremely slender and abundant; spined all over, largest spines at end of rays; rays 6-10; length 45-63-101 /xm (« = 20). Trichodragmata (Fig. 3 e) The larger oxeas presently found in both the type specimen and in Hong Kong specimens (the latter reported by Van Soest, 1981) were in the 1400-1600 /xm range, which is much smaller than Dendy's (1924) It is predicted that this will reveal the occurrence of several discrete Indo-Pacific species.
Phylogenetic affinities of Asteropus Bergquist (1965) Thiele, 1899 (type species) and M. cherbonnieri (Lévi, 1961) .
Family allocation of Asteropus
Various authors (Solías, 1888; Topsent, 1900; Bergquist, 1968) Thiele, 1900, and Diastra Row, 1911 , still need to be re-examined. In fact there is little ground for the assumption that loss of triaenes did not happen frequently and independently in various ancorinid groups.
The second synapomorphy could be genuine if the various tangential conditions were homologous. However, the condition in Jaspis s.s. -i.e. conforming to that of the type species, J. johnstoni (Schmidt, 1862 ) -seems to be widely different from that found in Asteropus-Melophlus-Holoxea s.S.: Jaspis s.s. has small oxeas forming a tightly arranged fine-grained surface, leaving characteristic round pore fields free of spicules, while the other taxa have an almost paratangential, confused arrangement of oxeas of intermediate or large size.
Holoxea violacea Boury-Esnault, 1973 has no tangential skeleton, but this is interpreted as a subsequent loss.
On the other hand, Asteropus microscleres are closely similar to those of Stryphnus Gray, 1867, as already suggested by Solías (1888) and Van Soest & Stentoft (1988) , and the somewhat irregular, confused/radial arrangement of choanosomal megascleres is also comparable. It is not difficult to consider both genera as closely related, differing in the absence of triaenes and possession of trichodragmata in Asteropus. Holoxea She also assigned Coppatias baculifer Kirkpatrick, 1903, to Lamellomorpha, but it lacks the "streptaster" category present in the type species, L. strongylata Bergquist, 1968 . Its megascleres are also true oxeas, which makes it closer to true Ancorina/Ecionemia, and especially to Hezekia De
